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Abstract 



A power semiconductor device has a plurality of U-shaped buried layers (8) buried in a drift layer (2) and made of either an 
insulating material or a semiconductor having a wider bandgap than that of the semiconductor of the drift layer (2). The 
ratio of the product of the height H of the U-shaped buried layers and the arrangement pitch d to the spacing g between 
adjacent ones of the U-shaped buried layers (8) is expressed as Hd/g 
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13^ 2 3 ^mtt.mam.mizm'&T s =t a 

tui3^ 2 ^#<*:@sif suiB^ 1 *m&m±Kv- vmm 
m*fti,xMmnM%:Bf$,?z3:mt. mzmi^mtt- 

[0022] c©^^ tinii, v^mmtb&frmpiiz 

^;ufiEfibTv , 'Sfe*!), S«>ji^)I©«6^*©gffidSiS 
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[0023] $ v^mmnb^mit, m$& h y v 
tcfctijfM-ra. tot, ma®\cft.i5izm&-tz>m®> 

[0 0 2 4] ±.mm 5 (D&W(Dnj3m*m#.mm<Dm& 

tMKJN** s i o 2 , s i 3 N 4 -t% mmm^m^m 
■r&^mfomit. s i c-e&s. 
[oo25] t fc. mm&mm*mm±, mzm i 
t. pi i fti, %\,<\*m-&2>m2mnm*g 

[0026] sic, buib^h****^ mmm i 

[0 0 2 7] IC^fe, Sg6©S8B£ (HsRS 17) i^ 

t>sm^ffl*^fr^Sffl®jg^ffij±, *fiei-rss§i;5w, 

Xgfc, m 1 ¥«ttfl©9l 1 BffflU^MfflM/ 
l^#;Jl±t > Mfc, S®#¥i§fc?B 1 SMSfflfg 1 

2 #es©g§ 2 *mtem*mvimizftm? sist, 

iiulBfg 2 ^^JlSS^Sl^mM©^ 3 

iwifflsiscg^-rs ess 2 ©^mes^is-rax 

gh, HijgBSg 3 ¥*ttJT buI3» 2 ^^St^BuieB 
1 *ag&«±ty- h*6^B££^bTfl»«®£ff^-r 
5Xgt, iiuH3iB13M»#:Ji©g§2£fflCgi 10iil 

4 flM-r -s xft t & mm b & c i: * i: -r a <> 

[0 0 2 8] ^©fBBJiiC^tUf, U^Mffl»ii^Jl{±, 

ilv eb<{±^ffl-f3)->?£AS'y t 7'--;ut<tt) b 

S©«gi^«a®* s ilSigSHBB$tiSCi:As«:<s iS|- 

[0 0 2 9] Hfc*fc* S7ffl*l6W (StSRJgl 8) £ 

*#1-S^l^S^©^l^^frJIi:, SuI3Sfil*#tt 
Jf©^2^ffiCS^t:a^^tufe^l©±*ffii:, bu 

mmi*m#.m<Dm 1 iistc^^jc^^^fc^ 2 « 



tcm2<Dz.nmt. mtzm 3 Bui3g§2*#& 

JlSt/niuSBm^ftJf ^-h«fii^MS:^b-t^ 
fi££ftfcf&M8S«Si:, tiJfBfi 1 **(*:JirtT», buIBS 1 
CDiti h B5I3m 2 ©ill i; SrSS^Sil^lSi fi£f 

1 ffltA-tRtt&tu Hut3Sil^|q]{c 1 gJU 

ft©itiif3U^MS»&.frJi©P^PI#, ^^SBtCjb'lt 

[0 03 0] Hfc*fc N gS8©*|glj)3 9) C 

ft*-r«SBi*«ffl©» l*»*Jifcs iiulBSii 1 

m<DWi2£m£nnftizmwiiftitc%'i(D2.mMt.. m 

fc«J«*nfc»l*«S!0»3*»*Jik, SutB^2* 

2<D£.nm£, mmm3*m#.m. mzm 2 *m&MR 
*>tiy R-ot&mm. « b < t* buib^ 1 ^ siz^ 

Jlti5»tSSil*[6]©U^ft*s, ^^**SI5©lul3U^ 

Mffl»a^Bt:*»tsaiB^|q)©U*ftC«J: 5 * J|< 

[0 0 3 1] ICSfc, ^9©^SB^ (H«i2 0) 

^•rs^i^«s©mi*#^Jii:, fifam 1 

JglK$tifc»l«SS©m3**ft;Jii:, Bul3m2*« 

fflst^i 3 **fra©aai3s^wtsii$ttfc^ 2 
m 3 m 1 ± c f - \ tm. m * ^ b t jgse * n& 

h SuI3^ 2 ©i«S i: *^SiS^lRl fcH&T 

isit nffla±isit«?)*Vs BufBaa^ifiiic imsn±m\ft> 

tl* M.-?®.mm. «b<{iH^if3^1^»#:g<t!3l£v^/^ 
> h*^f^^r*4)Oi)i^jliP?>^S6BTffiU^©a» 
ji^Si-^Mlib, fR^SggPOifilBU^Mffiftii^ 
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[0 0 3 2] ±i3^7^M^9CD^lC<tn{fs JR?& 

?»j*»Tftt, m#©#i«a* | *#iRicis<&»» **'J 

'J>ft<ft£#x £^&i|S8B©ffltoj&*JB©l!3P!8*<fc < U 
[0 0 3 3] K 1 0©$gS8 (MSB 2 1) C 

Ji©»2£iBK:«»fl«jt:»|«*ixfc!il©S«ak^ b5 
13fSl*##Ji©Sg 1 £BCaBRfl9fc»«**i&» 2 * 

m2(Di.mmt, Wfflm3*m#.m. naia* 2 

subis 1 ©iaeghBuia^ 2 ©£s 

t r s bu f b u »ji od n g t © it a # , 

A ( = Hd/g) gl3. 2 
i: ft -3 T C £ £ f S „ 
[0 0 3 4] SB 1 1©S8HH (R«9I2 2) C 

Ji©^2£BtS^,flt)tgJ^$nfeB l©=E«ffii:x iJ 
§3» 1 ^aS#;/f o|g 1 iffifcjBRWfcJ&asftfcJB 2* 
tt90JB2JMMfcj|fc« iufB^2^*ft;®affiHS^W 
fc»]5S*ft&»l*«ffi©» 3 mJH3S§2¥ 

vwibjb 3 ^#frji©s®{c«s,Wfc:gsg^n 

fc!g2©±«fiii:, buIB^ 3 Huia^2^«i$; 

©ises k buib^ 2 oi mm h zm&mmism t ma-r 
±»w-&*u mo&jtjg, £u<a«riB)i!i4M*ttJiJ: 
ffl©«»a*JBi:*jwiu Bu!Bu*^ffl»ji^ji©iS 

*HfcBltKy?-d<D«i:l»«1-S|iJiaU*fflffl»a* 
S©P^Pigii©ltA*s, &©J;-5Jc, ' 



A ( = Hd/g) g3. 0 
i: ft o T v> 5 c i: £4$®: £: "f Z> „ 
[0 0 3 5] Bl 2©fg(B (B*^2 3) £ 

m<Dm2^m\zm^ifj\zmffi£titzmi<D3.mM£, m 
izm^mfamvm 1 ^mizmtRm^m^titzm 2 m 
mm(om2¥m»mt. wmm 2 ^mttmitmzmim 

km2(D^mmt. mmm 3 *m#.m. wmm2*m&. 
mztLtzfflfflmmt. mmm 1 ^mttmpin* mzmi 

±»B-6*i, fiolMMK eb<fif!if3fgl¥j»teJf <fc 
t) ISV^-'^^ H^i'^^**)0^^1^?,ft3»fMU^ 
S©S»&*Ji4:*JM»U iufBU^MStoji^JB®*! 
Wi:ift£H©*Pi:IBMt:\y^d h©ltB#, »:©«t-5 
C» 

B (= (W + H) /d) ^3. 0 

[0036] jiicsfc, ^1 3 am® (m$.m2 4) C 
^fcse^ffl^flj^ja^ *fiRif -aig i&tffg2£ffi 

»©S2±Mfc:S^6<3fcgi^$tLfe^ l©3ES1^ii:^ bu 

m2^ftJli:, SulB^2**^affi{cS^«Jfc:^ 
^nfe^l#S^©^3^*tt:*i:, fufB^2^«frJl 
SVmilB^ 3 *3l«:Ji©amt:S^Jc:g^$nfe^ 2 

©^mffii:. b5ib^3^«**, m&*2*m#.m&v 
tzfflmnmt. fiSiaJBi^awsjirt-e, buI3^i©^s 

fiitBulB^ 2 ©±Sfiit.S:^Sil*|pli:il255-rS7j<¥ 
l»M±i9:ttS>*U B(il3SiS^[pIt lfi6JW±ffl!(t 
?>tt. a-^jfiigjgx eL<{itu!B»l*2i#JI«fc»)l£^ 
vn-> H^f-V ^7-^*-=>^*#:jiA^ftSiffflU^M©ffi 
SiMlfc^iibs B&83U^S!8«>£#Jg©«Wi:a5 
^H©ffii:iagtr^?-di:fflJ±B#, *©J:dt:, 
B (= (W+H) /d) ^0. 5 
i: ft •=> T V a i> C i: 5: ^ 1 1 S . 
[0 0 3 7] MfCSfcv f 1 4©^^ (R*J12 5) t,Z 

s©&2£S£aau$fcgN&£iifc£i©£a«gfc, gfi 

IB^l^ftS©^ 1 iffi fcaSi«It»J«**v&fB 2 i9 
SM©^2^fr®fc, BfIf3m2^«»affi{Zjl^S<Jic 

^■S^buIB^ 3 *!SfltJS©afflt:SSlfl«JCg«g$tlfc 
M2 0itgi: v f(iB^3^##:a, lul3^2^^Jl 
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smei k mmm 2 © 1 4 s h t m £ -r a 

*¥#flCl«£l±Rttfetu ttfl3aR#l4£lRCL± 

i:* Mi U HaiBU^sa»jL**cDii5* 
H hflBM v d ©* 4: Bl»-r S SufB U*ffi« 

A ( = Hd/g) £13.2 

aoiffiWkiS^HCDSlkiBHtr^^dhCDJtB 

B (= (W+H) /d) ^0. 3 

[0 0 3 8] ±M& 1 0 7}Mgl 1 4©l8lil§£«fcft«. ;T 
>ffiifi0fc^MO S F E T SSStcRftT? §So 

[0039] ±§a& 7 jbrnm 1 4 <D%^©m*ffl^«* 

JiJIfcfc, Si0 2 , Si 3 N 4 T% sraa«&iWB£JB/S"J- 
S**ttJftt, S i CT^So 
[0 0 4 0] 

i%m<DmM(DWM\ (m 1 <z>xjbbm) m 1 j*#ss0£ 

©SB 1 omKfcmiC&ZffiB/iy— MO S F ETCl? 

-iPJ7M 12WBJ«**U SUB 

n-IFU7M12CDgffiClt SiRto£ P -Swe 
111 (!62¥«#J1) 13#»«*tu Bul3P-Sw 
e 1 1JB 1 3CDaffifcBu S*?«JJCn+IlV— (H 
3**#J1) 1 4#B/S<*ftTV^. ^LT. Btjf3n + 
fflV-*JBl 42Wtt9En-aH«y 7 Mil 2±£l±, 
^-h«il5^bty-Mg (fliWS®) 16 
*««*tUTV^S. Suf3P-Mwe 1 1B1 3S^fui3 
n + iV-XH4±dt ^CiSItS^tV-^f 
fill 7 (»2 0£*«) #S/££tbTl^p ^bT, Sa 
H3n + ^>Un>StSl ItCtiU Kl/>f>iS19 (gl 1 

[0 0 4 1] MIC. tul3n-MKU^ h/§ l 2*fctt, 
#>3i^g 1 8 huIB V— *«ffi 1 7 hmil3 K W >m 

tti 9 t*&&mmfift£m&?z7k¥%ftizmkm, 

M*tt2fflRW-&*u MCSE:*fa£3Ji«»&S*iT 
[0 0 4 2] C©£3fc*iBfc:fevvtti:* t^W**? 
H3P-Swe 1 111 3«t ^SiW^o 

^tlfem?0DlS^S^{bUfcBuf3n-M P U V hS 1 2 



u^sa»a*a i 8«fc^ty**iSo Hi<D«ifi-e 
f±> mFfau^sai&a^jBi 8j±3jBa«>jis*iT^a 
«*tt4^iu$nscDT?x »ffl$n&u^sa»a 

[0 0 4 3] Z(Dfz®, ttian-fflHU^ bgl 2®1* 
-^»K*iB#CD4fiSfc:^g, ^VffitrC* 1/4 ^T-/Jn 
£ <lT£C:*:#nJ#&*:&3o HlCD«iS* 6 0 0Vi? 
£JB^fc®£\ *ffi»a*JBHfc&5fcWffittl 5 0V 
T-fetK lijIBn-MPJ7M(Z)h'- rSJS*2. 5x 
10 14 cm-3fr£ 1x10 15 cm-s^^llfSCi: 

[0 0 4 4] U^M±I#>&<fr;i 1 8<D**fcfcO. 2// 
nu iH3//m, jSS2/znu $t#|p]£> tf y ^ 6 ^m, 
^IrKDIBB 1 4/zmT^5o U*Mffi*Wi<frjI 1 8 te^ 

[0045] mmv^MMto&frmiz&vzmnffiwm 
©^b*0 2tc^*ro ia?)ai'r«$* s *&<*ak, u 

L^V^CDTn ^>S^^;i4^^bL^l^e 0. 3/zmJ^±0D 

[0046] zcDZotzmmT-t^ u^si^a^iw 

Ili:n-SF'J7 h ST«$ il-S p nS^-CDS^tf 

wje^t^-^o h^yy^tizm? 

z> y7$i%tzn?ifi Y '17 bR^s-i:*ttttl$rn««fif 

[0047] g«s^s»^naa?©R(±, u 



■ 
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0 u*ss&&<*s©g§P95©ii •) ta ^ 

[0 0 4 8] 13 C±M©#»fB©& 1 ©^JKJBJBfc** 

C*5W-a, *1CDS/U3>J12 Ox ^2(Z)^U3>S2 
3(4. Hl©n-a8HU7bJBl 2 Mite U IB 1 ©®ft 
121, $2 ©SHbB 2 2 14, El 1 ©il&ji^S 1 8 C 

[0 0 4 9] U*M»&*»©««fcBUTtt. S 
?\ H7-fxyf>m !> M 1 ©KftJI 2 l&tfBl 

fbbTS2(Z)K{b«2 2*Mb> ifeSfta^©*^ 

S£^UT, m2(Dis*)Z2^m2 3(DM&)ikfrf&m*?T 

(*2©»)KJ&ti) 04(±*«ra©^2CD^SEJKSS^ 
SKEJg^-MO S F E T0*?*jB©»fBnt!*a. 

B-ji£©fg i oioi^shMjb^&ff^i^an— 

^*ttLMWTZ>o n + ^U=r>««l l±fcHU n- 
iHU7Ml 2#»j«*tl, fMBn-BFy? hJf 1 
2©SBB£B\ »lRfl5tP-fflwe 1 1JB1 3#«J*S 
*l> BJfBP-Swe 1 1JI1 3CDSBtl(±, «&«jfc:n 
+ SV-*JI 1 Hfite&LHtiX^&o Iuf2n + 

1 4#£ttiuf3n-l?F U7M1 2 ±Ctt, 

V^o SuffiP-Swe 1 II 1 3SVBUi3n+ffiV— ^ 
JB14±£, WIlClgoTV— 1 7 (g§2©£m 

1 ICtt, HU>f ^«ttl 9 (SB1©±««) 

[0 0 5 0] It, H9fin-fflHU7 Ml 2+fcli, 

»<b«*e>«:su^3a<Da»a»ii2 4#iiuiBv-;*m 

fill 7 fcttfflKlx>f >S® 1 9 fcftlS*aiI*|Rli:iISS 

#iRifc3jfa«>a* tvrv^o ^bT. a^asn^cfj 

»BU*Sa»a*JB 2 4 ©±dS14> 3KUS/U3>25C 

W$n-IP IJ7H1 2«tC#>JS/y3>2 5# 

^LT, ^©#»Ji/U3>2 5lt n- 
B H U 7 hS 1 2 fc*ftfl9£»«*nT^a<DtS 



[0 0 5 1] 2 4 CDSI»a^S*fT 3 » 

j«sa©a»a»ji±©^y->y3>cDjp*H:, j5£gfu 
izmm ufc# y > y 3 >©*<* k«»a»j«*wfc(tv^ 
&** ©-&§t ^*^>o a»a*j*««iK:it«'rs5i«y^ 

kj;v>cd^ mi 0 o^></^ bn-AgSTi^o a 
»a»fiRSKCN"'<#y->yri>ji©jp$tt. &&&& 

[oo5 2] ms \£±m<D*ftw<Dn2<DnMBmt7rs 

(n-fiF'J7H12) ^©»JI#fi§ 

K^MnCMMl^ f bt> ^K<b*fif-5^ 
fcCiD a&iiaWf ft SKflsB 2 4 4Mt5. 
[0 0 5 3] ^©ttffltfHjfB»ftJi2 4±fcn-BHy 

[0 0 5 4] *ZX\ *$m<DBmXlt, Mtb&frlSL& 

mizmzmibm2 4*#y^y=i>2 5t^;i-t5o 
^©*g, n-SF y ^ ksi 2<Dn&b&frj&m*'<?oz 

£*&mtlsX^2>. mf&WL<hM2 4©«ffl##y y'J 
3>2 5T?«totUT^S;:£:"e* ttlBSfbJI 2 4 #iSS 

*©R{bJifr&fc*a»i&-Wi2 4^a^ii$tv^o 

(»3©£JfiJ£JB) H6tt*»W©»3(0*Jfi»JBfc:« 
5*»^9-M0 S F E T©^^«j§CD»fffi0T*fe^o 

■?-*ftbaft0^"r5o n + S/'j3>«ttll±C(l, n- 
ih*»;7Ml 2 ft, «t3n-SFy7 hHl 

2©gfflC{4, IRWtP-Swe 1 IS 1 3#«J«* 
tls SuI3P-Mwe 1 IS 1 3 0lltli, IKfiiCn 
+ SV-^I1 4*s^J58^^^TV^5o f bT, ful3n + 

4»VltrfBn-SFy 7 hSl 2±^I4, 
V-ht&mmi 54^bt^-Mgl 6#»j«*tiT 
V^So HUf3P-Swe 1 IS 1 3»TFHul3n+SSv-^ 
I14±^ ^OiS*tBfoTV->C«ffil 7 (^2© 
^S®) #JBJ5K**iTV>So f bT, IrjfBn + S" U3> 
»«llt:l4, Hlx>f>«fiil9 (^1©3ES®) #S 

[0 0 5 5 ] ^bt, Sul3^-fS1Sl 6TtftMt- S 
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nTt>a« iufBbU>^2 6rttU4, ffifbJBfr&feSfii 
27 £ U*S<D»ffl«£tt*J«o# U U 3 > 2 

8 *s3S5tffl»a*ixT*5 Dn #'Jy'J^>2 8 #SuIB 
n-SSl* U7M12 fc«»WfcSfcSftTl^aci:4 

[0 0 5 6]i^7^C{t HU7hJi*6^yS/ 

[0 0 5 7] H 7 C±a©*»WO» 3 0*WB«t« 
LfefKJB^y— M.OSFETfci5ltSx h\s>*(D&& 
^H-rsSigxgCDBrSHi^-To n-SKU 
7 bill 2fc»U *?BffC<MfcJP*»«t*:n«y*- 
>^*ffV\ M/>f 2 6^Mt§o 6 0 0 Vfg^tf) 
40-5 0//miIx7f>^Oo ^cD 
hu33 h U >^ 2 6 W*»YbJi 2 7 aT**ig>&t?o * 
bT> U*S»«j«©36t:, fMBM/>*-2 8±0«nH 
KfbJ12 7 a* 2 ium»*filtxyf>yt8. ^b 

HulBffiftJ8l2 7 a©Jty^ty»*frV\ *©±fc#y 

^< HdSBM^>^2 6fllSC<±»S t)Jt*$tl«: 

v^stra. ^bT, «afcf*v^fc*y^y=i>2 a 

*Jft»ftbT*»fbH2 7-biibfe*. B^Hbl 2 7 

■r-htcj:!K u^ffl«»a*Ji2 7^^fpjtc^aa 
s«e»^7-mo s f e ?<Dm : ?m&<D%immx-$>z> 0 

^*f*bttW"TS 0 n + i"J3>it*ll±ttt, n- 

2*sj&«*n, man-any ? hsi 

2©SBfctt, SRWtP-Swe 1 IB 1 3 tfJBjeS* 
tl, IwfBP-SSwe 1 1« 1 3GDSffi£fcfc N SiRWfcn 
+ *JI 1 4#M£tlT^£o ^IT, iufBn + 

4SVS383n-SKy 7 hjg 1 2±fctt, 

M£o BufBn + ^y3>*tRl Ifcii, KW>«ffil 

9 (*lCDi««) #«jB,fl9C»«*nT^So f I 
T, BulBn-S HU7M12 *fctt, WifcMMbJifr 

¥#Ir] M£tt 2 MRf*6 tu Sil*lRUc3JB 

[0 0 5 8] BufBP-Swe 1111 3»T«uf3n +3S 

v-^jn4kc»»-rsctd, imbu*sis»&*jb 

1 8 36Sffl»iiStl&Buffin-SK U7M1 2±ggC 
Wttt, *©V— *«S2 9#HiiH3n-S3l*y 7 Ml 



E TOfijapn^t-HktWtJ/ay K-A'J7 
(SBD) #ga»3ftTV^«jgfcftS. £ 

fciSJSs bd^7-mo s f e t tmmmwzz tlX^ 

a o 

(S5 0SMB&JB) H9li*»B86D!l5 0*JIBB1Bfc« 

aiKJB^^— MosFET*^-rt©-eft»)^ nia 

(a) li*?i*»©KffiiaT*iK mm (b) 

H— ©#JH»-^4ttbWW?**« n + *>>j3>«gll 
±fcttv n-SK'J 7 hjgl 2#««**l, «H3n-Sl 
H y 7 YM 1 2©gll:lt IRBCP-Iwelli 
1 3#«JSfc3*U fufBP-^we 1 IB 1 3 ©affile 

IRfiCn+lV-7i 1 4#*«3*lT^S. * 
lt> fulBn+SV-XB 1 4XtF»IBn-fflHy7b 

■ i2±tit y-hmumi s^b-t^-hasn 

6#M£*lTl^o mUBn-SSKy? bJB 1 2*£ 
fck, «*tf»bB©U^SSSifr&#Jil 8#SiK#A2: 

■SE^a*¥»iRiK:*»ffl, «i«2«»i*n*u n 

*lRlk:3jia»astuT^a 0 fufBP-Mwe 1 in 

3STfSuf3n-SV— ^Ji 1 4±tc, ^©WifclBoT 
V-^tftl7 (S2©^m@) #JBJ5R**vrv>5o * 

it, wian+^y 3>s«i i cau Hi/-f>itai 
[0059] *nm : &miz#^xt*. mmcDmionm 

h»^3^f^iJ7^^-F (SBD) &m 

»a**lfcn-SKy 7 Ml 2±»t, 

0 S F ETtMlfc*»k S B DftJ&«b&«*i«3fl 

^tfcacfcftwafcbT^So sBD^«tM^n 

S77- n-iHU7M12i:0$/3yb 

1 7i:E«3 0*^^bT«^Wt:fi^8B*^^TV^ao -© 
•fcdfc, ;^7-MO S F E T J: S BDig!l*C«j5Kt8 

[0 0 6 0] «iJ^ CM Lfc/^-MO S F E T i: S B 

Dogate, 0i:^tatlfi:J:DMLfe^Il8 

(1BS8) 3 0$:fflV>TgjgSbT*, 7^ > 
^4fflV^T^i^bT* USE rT f B T-feSo 

6 CD^fl0gtt) El 1 0 «i*%^CD^ 6 ©^SEBffitC 
«SK»^7-MO S F E T (OiH^«je©(ffB5iaT» 

*WbKWrSo n + >>U3>Sffill±l:lt n-S 
MJ7M12tfM^tl, luf3n-MKy 7 hSl 2 
©SlffiCfci:. ITO^P-Iwe 1 11 1 3ifiBf&$ 
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tl, mflBP-Mwe 1 lei 3©aiCtt, MKWCn 
+ §5V-*Jf 1 4#ff2/££iXTV>£„ ^LT, tui3n + 
iV-^Il 4av«HBn-fflFU7 Ml 2±Cli, 
b tt«R 1 5 ft *M/t b »ffi 1 "6 tlT 
l^So 

[0 0 6 1] JM©»Rto«JBkra*fc^ I5I2P-^w 
e 1 IB 1 3 kKIBn-fflV-^Jil 4 fcfcfflft-rs-k 
?V-^«2 9#M*ft, *CDV^ta2 9tfiil 
BnfflKy? bJil 2k<Di/3y h*—^>* & h tn 

&wc««*;h/r^4. ^ ut, wian+*>y=i>ass 
i i tea, p u-f >mei i 9 cm i cD^its) 
csttsnrv^a. *9Ett0JBatt* Hcwnn-aip 

U 7M 1 2 tfJfc, guIBP-Mwe 1 1® 1 3 £g8S<* 

l**tS^7-M0 S F E T"C»4 C k t«ftk bt 
V^o ^4(Z)^ffi^^^a^ffi^>ffi6 ! Lfb^nfe^9 
-MOSFETtSBDOi*Uc*»ft8lttfc5. 
(»7<z>*J»fcJB) SI Ui*»W©flS7©IOI0BJBK: 

«5i)f^7~M0 S FE T*^rt OTfc !3, Pill 

(a) itm?-mm<Dmmmx-$>t), mm cb) i4^©¥ 

#H8#^ftf*L/WW*r5o n + ->Uzr>X«l 1 ±fc 
14, n-SKU7hJB12A«JBJ«*n^ IWBn-HKy 
7 bS 1 2©afflCtt, IK«CP-iwe 11113 
ifimmzti, HuiBP-^we 1 II 1 3cD3t®£tt:, a 

1 4^jf^^tlTV>^ 0 ^LT, 
Suffin+SV-^* 1 4»Wiaian-fflK U7M12 
±fcH\ y-hffiill 5ft^bT^-bSfigl 6jW& 
J5fc£*iTl^o UfBP-Mwe 1 111 3S^Suf3n + 
SV-^IMIC, ^©iSJBJcSoTV— yaffil 7 
(i2 0iti) i^/S, *©V— *«ffil 7#liui3n 
-SF'J7M12i:0^3^ b=*— h hSft, 
W£SMR£ftTV>3o ^LT> #?f3n + ^y 3>St£l 

iut Fi/-f>««gi9 (mi(D^mm) ^tawt 

[ 0 0 6 2 ] *HflE^fflK:i3^Ttt, n-IK'J7M 
12*fc, P - iw e 1 1 1 1 3 tgi^tlfe P - I U 

9-MOSFET ftffJJSK U > 3 y b 3r-M U T 

94*— Y (SBD) t»rtGLfc««*5Sfl*K:«t«J: 

i£T-&S 0 ;t<7-M0SFETi:SBD4^J^(:Mt 
T*tS Q 

[0 0 6 3] mi:Mlfc^7-MOSFETi:SB 
(Gffi) 3 OftflfOTgKKbTtK 7^-V-#>^>f> 
(g§ 8 CDUfflfiJKffi) EI 1 2 ti#S8JEGDgf 8 CD^Jfiff£!S£ 



So n + i/»J^>S«l l±fc{4, n-SK'J7Ml 
2#JfcJ5£*tU Suf3n-§!b U 7 bB 1 2©Slffl£t4, 
ITOCP-Swe 11113 aff&ASJV iiuiBP- 
IwellI13-aoaBCIix 
@1 4#^J5E£ftT^£o ^IT, 6uf3n + SV-^S 
1 4Miuffin-i K 'J 7 hi 1 2 ±Clt y-bl6Jg 

mi 5*^bty-fisi ewjtmztix^Zo mm 

P-iwe 1H13 a-XVauiBn+StV— *Ji 1 4± 

BS«fc»^Tv-^«ai 7 (^2©£s®) tm 

14, KW>««19 AHtftftkl&ft 
£*lT^So ^UT, Uffin-SF 'J 7 M 1 2^\Z 
14, IBPffl#»<&ofe, MittKfbJifrt&SU^SS 
£>JStf>&<fr/f 1 8 ^huI3 V— 1 7 hillB K V4 y 

miibti. Micaie*iqit3jia«)asnT^a 0 

J:d«c^9--M0SFET««K:*tfai|{?|(|iia: % fu 
SEomicD^SECDJgSShlHlbT**!), U^Statftlca? 
ft b7vmcfcl:«t!) b^ — f^XDta^S* b 

[0 0 6 4] #^H#l£:fct>TfcL S£x 

a^UTV^o HI lfcjSWC* 

JR?*«»t*»an-iBK y 7 b/fl 
2<D«tM£l4, ^-FU^hLTP-iwellll 
3b, 13c, 1 3 d^JEK^ilT*5t)> f0P-Sw 
e 1 HT©n-iF'J7Ml 2W»£tt, HP»# 

7 bHrt©«i^ft^fti-racii:#T?gs 0 fit, 

#b^y:/S;hJi<fea#, »□»*»< racfcfcJ; 

[0 0 6 5] ntz.xj¥mmv)&frm 1 8 (4, a 

*T*i±±T*fRl^}Uofc (SH^fRl :KE2Ffilt:a6A,«) 

9 CD^JSJKffi) 0 1 3 {4, XftWom 9 CD^K^S 
tSSU^ilfeMlCDW^^-VSStBtrfe 

£BBfi£*iao ffi»a»JU4. tr^^6^m, |3//m 
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i o ommmm) Bua, *^^cds i o od^js 

y^6//m, Ig3//mi:bTlM)o WEE«j*CD»C» 

»ffl©*a»a»jicz)miB*««>Tffi«-rsc:i:*RrtE 

T*ifc£o I^Sfe, *&?tfc£BBHbT%fliraflT*fc 
So #^Wc;fcv^i4, F y 7 b/f ^Iz^/lCDjlAWi 

1 1 CD^iBfcJB) El 1 5 14, *»B86D» 1 1 <Dmn 
©JBJBCflltoalKS/t7— MO S F E T©Jfr?#HB*jS 

S4 0(clt TSOn-IK'J7M4 1^x^^ 
4lGDg|ffi£(4, *t'J7t h^y^-rsfc&CDt&rffiU 

[0 0 6 7] BulBTIS©S«)3i^Ji4 2±£«4, 

*8©n-fflp 'J7M43^n-MK'j7M4 1 
n*fcjgj«*ti, OHM'S© n -SIP 'J7 b«4 3 CDS 

:7°tt£ffM£ftTl>£o 

[0 0 6 8] dCT*, &U^»ii©jSj&<Wl 32,34 
#v *^fflygffiT*tt> *«ii*»f*<D# y >> ij 3 > 5 2 

^«5i^g4 2x^4 4(4, 

[0 0 6 9] fit, SWa±«©«a*JB4 4±fc:tt, 
±g©n-iMJ7M45tfM^tl, ful3±S:<3Dn 
-IK'J7M4 5CD*fflClt miScOP -Swell 
JB4 6#a*?fl9fcB**n, &P-Iwelll46I 
ffi£(4, n + Sv-714 7i«^«fc^Jfc£ftTV> 



14 



So fufBP-SJwe 1 1S4 6#tf iufBn + S!V 

-*JI4 7*?>B5f3n-fflK U 7 5 
BScoffe^(Dmj|2P-Mwe 1 1/f 4 6 XtfiulBn + ^V 
-^■4 7CISflH(tttx y-HSW»4 8ft^bT 

[0 0 7 0] mjfBP-Swe 1 1B4 6&tfn + 

iV-^14 7±Ut ^2CD£miShLT6DV-^« 

«5o#«jsfcstu fMBn + ffl$/y:n>««4 Ofcifetf- 
aiiuiBTKCDn-gg MJ7M4 1 fcK2MUCD«ffifc 

(4, m2(D^nmt\sX(D}!i'<<>nm5 lifiBf&zti 

[0 0 7 1] b*>bT, CO«t-5&#lig<3D^T7— MOS 
FETT-lt lufBa»a»»4 2. 44t^t'J7tfb 
^^r^nSdfctCJ:*), Buf3n-M h*'J7 M4K 
4 3, 4 5 #<DnR&ftm$ *U »ffi*«fifbfc*S. 
SuSBn-aKU 7 M4 1, 4 3, 4 5 CDF— rfflffi* 

Mff 6 0 0 vm^Mi^T, -^jhbT, mmx 
[Si («sffl±T*»E^iRj) ic2*©u^«ii©aK>a*w* 

SW-&»£\ n-SKU 7 M14 1, 4 3, 4 5CDF- 
^i8JK(4, *«©ltESMOSFETiC*5»S K-^JiJK 
2. 5 x 1 0i4 C m-3cD3{g©7 • 5xl0i4 C m-3£ 
f S^fctfaJtBT-feSo SfcmJlBaa^Ji4 2, 4 3 
£, MiPO. 2/zm, ifB 2 . Ox/m, fi5£ 2 . 5 /zm, 
«^fR)©iBMF^H (try?-) 6. 0/zm, «f*|pJCDt:^ 
?17. 0 jumt bfc®£\ #>ffiJrC(4, $/ y 3 > (S 
i) RSI^£M;t£4 OmQ • c m^ttS Z t&njmx 

& Z> o 

[0 0 7 2] Sfc, U#^iI&&<frJI4 2, 4 4fl©# 
U >>U3>5 2©igJK, ££W4*SS£^;t 
D, f5H3ii^3i^a4 2, 4 4 fc*!**** y TCDS« 
i^Wtt^o t*Ul4, Huf3^y^>yn>5 2 CD 
^iiJK^Iuffin-MFy y hS4 3, 4 5 h|lID,.«L 
< li^MTv ^J^«4, K-^««*ffi< bfe«^, Su 

i3P-sweii^4 6fi*bQzmttmmv)iLfrm4 

2, 4 4tS!l3iUfclS, H93B#y^U3>5 2*«|*K: 

^ y^*5iilJPTSo Ifc, mlS3*y ^»JZ3>5 2CDH- 
rSffi*HU§3n-SK y 7 bS4 3, 4 5 £!)*iiKb 
U^SF*3©H5ffi*y 2/U3>5 2CDSffi*ST* s 
t), «?* s SStlii^-r<^oT, ^t'J7^h7^7 
^n^f<^So Sfc, mJfBtfy y'J^>5 2*Suffin 
-Sh''J7M4 3, 4 5 i:S^S*S^CDPMhbfe 
*§£r, UB#U^y 2 CD«ffi*s±*s t) , 
V^yy^tltz** y TtfluiBn-fflK y 7 M43, 
4 5mSWjt<*So ^OJSS, lui3a«)ii^B4 2, 

4 4fi£ h7yrn*t y r^^itx., W£Etfifii±-e 



i 
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[0 0 7 3] ±iB*fl6J&»TM±, *I»&*Jlft£ 

[0 0 7 4] ±IB»«HK«-ei±. 

«J^Tft<i:*»f^±H«tt«l<, to, ±S5M0Sfif 
[0 0 7 5] ffl&ii<frB<Z)¥B#§jgte> *b^>f 

(mi 2(Dmmmm) mz^ ±mmi Kommmmizm 

b5«1^7^-M0 S FE T©»i&#ffilCOVvT\ Ell 

(a) ICS^T IZ, H^BSa>n+S^>y3>a«4 0 
£>±Mfc:> TS©n-Sb* y 7 big 4 1 *:x if* 

>Bfb*5 3±fcV$?;* b*£ft • ft«bfc», Uvy 

So buIBI^* h>^-> 5 5 4v^^CLTKHStt>r 

(Reactive Ion Echting : JU~K RIE 

F^aiyf-V^bTS'y n^BMbJl^* — >5 3 a* 
'✓V^^Bfti^-VS 3 a©«SJK*VX^^b 

mmv^mm my, hu>rfo?z>) 5 6 *«at 

[0 0 7 6] buIBI^X b^*->5 5 ST^bu 

IB^>»J3>^hJi/^->5 3 a*§!l«bfc&, H 1 6 

(b) tZmTZolZ, ^ffifbffiCi tJguflBb U>^5 6 
^M^^tpfjIBn-^ KU7M41 CD^fflfcr«J»WK: 

[0 0 7 7] &V>T*> El 1 6 ( c ) \Z7jk-?jLo mJlB 
M/>*-5 6*^tPHuf3n-SHU7 b»4 1 ±lzfc¥ 
tfJ^vfBJEftft (Chemical Vaper Deposition :WT> CV 

[0 0 7 8] &^T\ Ell 6 (d) lZ7rs-t&o\z^ buIB 
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4 1 kH-TW*ft-rJ:dfc«a**fc«. EI 16 
(e) IZ^XolZ, tuSBn-SSKU^ hffl 4 1 ±©hu 

!3«<bJi4 2*fl3* ■ ttMttffiB(Chemical Mechanical 
polishing: WT, CMP 5 (ft* UT 

BuiBTScDn T SHU7 hJ14 U^S?i8tC 

#^>U^>5 2 tltLTm(DMti)&frm 4 2 

[0 0 7 9] &^T% El 1 6 ( f ) fciaVr ct v \Z S tulB 
TfllCDSa*J14 2*^tfB5IBTS©n-fflb-y 7 bS 

14 3 4MU T«Oi^i:H*©.16H (a) 7bm 
(e) Xg^^TsufB^^CDn-M b U7M4 3 Ogl 

miz^ u^ait5i?ys/y3>5 2*$a»a**xfe±fflicD 
a»a**4 4*j&j«-rs- it, BM3*«©n-s[F 

U7M4 3±taitr^^ri/^;i/?S{c:T±IS©n-SF 
J J7M4 5^MtSo 

[0 0 8 0] Z.CD&, E]^b&^# N f5fB_tf£0Dn-M 
K'J7 b*4 5SIi:P-Swe 1 114 6*a««K: 
tftffltffc/iRU tt^T* iulBP-^we 1 l/g4 6iIC 
n + IV-X|4 7*»«WfclfiftfB/au »IBP-ffl 
we 1 1J14 6SIFBuf3n + ^V— ^S4 7A^Hui3n 
-SP U 7M4 5 5:^LTEI^IBS0ft!i^©fjf3P-S 
wellI4 6tS5S^ ^b«iI4 8^ 
bT>?-b«&4 9£JfcJffiU tuIBP-Mwe 1 114 
6STfHuSBn+MV-xe4 7 8±fc, *63g«aJK©^ 

n+S^>'j3>S«4 OCDffilBTSCDn-SKy 7 b/f 
4 1 fcKWfilcDSBt: H U>f >®BI 5 1 JFM 
-r^^^CcfcoTEIl 5^f«BCD«ES/^-MOS 

[0081] zcDmmmmcDmmj5mz£ti& s u^m 

ffltf>&<5W14 2 N 4 4F*3£#y ^>yzJ>5 24SA6^ 
n-SF'J7M4 3, 4 5 fc^lf* **>-WW?!o 
SbTV^Sfe» % Bu8BS»a*JB4 2, 4 4©ffi^bW© 

-r^a^ii^»4 2, 4 4cZ)JfJJ5g^qJfgT-feSo 
[0 0 8 2] U?Sa«)MI4 2 N 4 4lt b 

l/>f 56fl^tfn-SMJ7M41, 4 3 ±izM 
fiEbfc«<bJi4 2 N 44M#'J^'J3>5 2*, m 
xy^ty^ttCJ: OlufBn-SKy 7 bS4 1, 
4 3±H* s Sm*T-oiy^>^bTx mfHBM^>^5 6 
WC©*»{bJ14 2, 4 4SZJ f ^U^U^>5 2£S 

«>a^ii4 2, 4 4«^T-gSo *<Dtz&), n^tltz 

<5 o 

[0 0 8 3] atz»±, mSBMx>^5 6 i^MIBn- 

4 3±(c. IBS. JfcJBOn-ffipy 
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7hii4 3, 4 5*^*^>*)imfk?z>tmm±m 

CDn-SSHV 7 b«4 3, 4 5 ©±ffl#KlibK:&&fc 

3, 4 5©aMli¥a^^: tK CMP^^ffifbfflStf 
[0 0 8 4] £43, ±IB*WR«k:*v^t, HufBtf y ^> 

6 t) > 0T*&# y y =i > fcKfbJiifflaifcx v^sV 

(mi30mmmm) k^w-mosfet© 

TlftW-rSo Ell 7 (a) \Z7ji?&olC, Mm® 

0n + IS/U3>SK4 OCD±ffitl v TS©n-lPU 

7 M4 1 tx^^j/^^fitj; 9MU huIHT 
g®n-SK'J7M4 1 ±lcfg 1®>>'J3 >ffifbH 5 
3«m o £<D»lCD$/y 3>iftf5 3±fcl/S* 

x y *m*p - &mvtz'&, i Jv^7 7^s»at), 

>554v^^tbt, RIESWD, buSB£1cd*> 
•J 3 >BftJI 53?: F7-fxyf>^Ut^U3>Sft 

>5 3 a^Mt^o #^T% huIBV^^ 
*->5 5"&t^fB^y^>^(bJI>^-->5 3 a©tt 

FU7M41 fcWWU^SE H/>f 5 6 SMtSo 
[0 0 8 5] #^T% 117 (b) fc^f £-5£x tulB 
I/^h^->5 5*»ibfc«, mj|2vU3>^b 
1>H# — >5 3 a$:V^^^LTSuH3hP>^5 6 1*1® 

U7M4 1 WlCfufB h U 5 6 F*3iB£J&o&^ bu13 

> y =3 >iKbJi* $> * s u^ss»aa« 4 2 

5o fuf3^y^>K{bS^^— >5 3 a4x»j/ 

[0 0 8 6] HI 7 (d) ^^f^a^x hUp3 

Mx>^5 6^tfHdfflTS©n-SKy 7 h»4 1 _ttd 

x t: * ^ >> -v ; i/ ffi c <fc 0 * © © n - t: * * > * ; u if 

;W14 3gffi*¥fifb^LT*a©n-SiF 'J7 hj| 
4 3 Sfc&fcs U$iI»a»I4 2rttn- 

Sh>y 3>J14 3S*oTffl©IfeM14 2*W*J&T 

*>o 

[0 0 8 7] &^T% mjf3T«l](Da«)ii^Jl 4 2 <Z)i§£r 
fcH*©Hl 7 (a) 7bm (d) X|g*jgT, mJH3*l£ 



fBn-SH 'J7M4 3 rt£»fblCDU^S8ffi»&«WB 
4 4tMbm Iuf3b^>^5 6p*g^^tffii3*^ 
0n-SKV7M4 3±^JHf^^r>>^;i/^^T±S 
On-IKU7M4 5*MU BuIBn-SI F y 7 b 

y 7 hJ14 5 4Mt5^t, U^Sffl^a^ii4 4 

rtfc n-£h> y 3 >s**o±fii(Z)a^3i^ji 4 4 

^fSo fills HSL&V^ ±IB* 1 2©§fe8£?fcS§h 
|H]|$<£>X3I£^Tx BfffiB±S©n-ah'y7bJB4 

Bscp-stwe 1 1*4 e*a*i»fc:js««aL, 

* 

T, StjfBP-Mwe 1 114 6SItn + lV-^|4 
7*«lR«jK:tttW^J«Ux Buf3P-Mwe 11I4 6S 
tfmifBn+SiV — 714 7^5)f5l3n-M F 'J V Ml 4 
5*^bTH^ft©te#©HiftBPSwe 1 114 6 £M 
3«**±tC, y-Mft»JR4 8*^LTy— b«B4 9 ' 
Mb, mifBP-Swe 1 1S4 6S^BulBn+ffiV 

tv-^ffis o*jkjssu lufBn+ga^y 3>Sffi4 

fw>««5 l*. #<$\ ^jBK-rsdkt^^ta© 

MOSFETSKffbTV^o 
[0 0 8 8] Z<D9ffi3&1B<DKmfimVijLtlt£s mjf3U 

^sys»&«wi4 2, 4 4it mm<Dj*>&xRV7 

^-Mz£ *) M/>^5 6rtSffit}&oTB(ifBn-MF 
U7M4K 4 3*fcfl£fiK*;ftSfc«>* ±l©n-SE 
F'J7M4 3, 4 5©:£t:*^>-Wl/J5KftBSic, 1513 
S^a^H 4 2, 4 4 ©S<bjBO)SBH*S|gJKiB fiUBB* 

[0 0 8 9] lufBU^Sa«>a*jI4 2, 4 4 

/■fix A tetany n>»ftjlT*JgJ5EL 

V>o 

i 4 6D%fiB^ffi) 1 4cd^je^ 

M0SFETlCO^Tittffl-r5. 01 
8 fi!?S 4 ©SI»B»fc«i3a.(KJB^»7-M O S F E TO 
^«ig*^*rcDBfS0T*&So C©HflfiJB«8T*J±, n 

[0 0 9 1 ] IPt»x ill SlZTjkt^dlz^ YU^>Mt 
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tlx Hu83TK©n-SKV:7 b»6 1 ©Sffl£te, 

T«ICDa&&#./16 2 atfBfjeBH^^ h^-f 7T*C» 
JSR^JtvCV^o tulBTScDa^ji^ii 6 2 a£^i?irjf3 
T*On-fHU7 bj|6 l±fctt, *S©n-Sl<U 
7 ha 6 3#fJIBTS<Z)n-SK U7M6 1 tm&tk. 

M^n, H9ffi+a©n-fflKy7 hS6 3 commit 

4a* < g-4?Buf3*S<Dn-SKU7 hjg6 3±tttx ± 
©©n-fflFU7hJ16 5 4SBJ«#*UT^So &a#)i& 
^162a, 6 4a&, ^rft*«£tWfcS»ttJfi££ 

[0092] sfc, Bna±a©n-aapy 7 hjBe 5cd 
«Bfca\ is©p-iwe iii6 6&m$Lmz&m 

B^tls SP-lwe 1 116 66DSBa^tt^ n+M 

v-xi6 7*a«wcifi»»«*n'r^a 0 bubbp- 

iwe 1 1A 6 eXVUSBn+SSV— *Ji6 7 £ Hut B 
n-IF U 7 h/f 6 SS^LTH^ftCDflb^CDHuSHP- 
Swe 1 1/16 6SVSlfSBn+SV-^ji6 7iCS5» 

ftmZtir^&o Sul2P-Swe 1 116 6RX$ 

Buf3n+MV-^H6 7±£tt, K6««»M©3 >^ 

2 oitgk it© v-7iffi 7 0 

fi&hLT©Kl"f >«SI7 l#flM£ftTV^ 0 ^b 

FET««©J|^?aS£{*T&<* fc^T 
*k JHTOfcFWC* U^MSii^jg6 2 b, 64b# 
«»&*;HTl>3o 018^T, G*ft<Dffi&1fim 

HU7M6 5 GDSfflfclBu «-Ky>yi:lTOP- 
MwellI66b, 6 6 c#»**ht*!l, SufBP 
-^welll66b, 6 6 c ©T<DiiuIBn -15 F U 7 

116 2 a, 6 4 akP— CDU^S!S&^Ji6 2 b, 6 4 
b#J£j$<**lT^£o 

7M6K 6 3ica»aStifcU^Sa«>a^J16 2 
a, 6 2 b. 6 4a. 6 4bli. BfbJB*6»J«;*tU 

ho mxti, -mtLT, *?fiB-e<Da«>a*»6 2 

a, 6 4 a©«;£|RjHPB£6/zmfcUT, *^»jBSST 
©«a*i6 2b, 6 4b©F E gPi£4,umhbT^£o 
[0 0 9 4] £(D*J|0B«fcJ;ft«, 
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£ffd^a#&^PI£6yumhbfcii£\ HI. 6// 
m. ig£2. 5 /zm<Da&<frjB£a#3i*?i:. WJEte6 
OOVh^^^ *^**tfffl*$»T»ff\ Witt*? 

WE#4 0 OVfcftoT Lido IP*>, fS^gffTrte, « 

fcfctt-sa&^ji^T-cD b7yr*tt5tt'j 

Tl5o 

(SI 5©*8KKJB) *»fB©&l SCDjfeSEfcJB 

CfltfcSIIB&st?--- MOSFETl:o^TifiSBt5o El 
191411 5<3D*aWBJBfc«fc5lRm^«7-MOSFE 

aS^fco^TOfrflS^a. IP*, HI 9£^"f £5 
COjaKi-Ctt, ftSOn-|"j7M6 1, 6 

3 fc:a»a*ixfeu^ffia«>a»jB6 2, 6 4, 72, 

7 4(4, *?«fcS3»saa»JB6 2, 6 4<DR5PBi:JR 

^sBffltjsttaaa^jB? 2, 7 4 ©hps, ^wctg 

*H-£»(*T^a#. u^saii^ji©^^ 

*»s:*it4u*ffl«a*a7 2, 7 4i«?t, 
»t*jtau*ffljia»ji6 2, 6 4©^^^ct t) 

[ 0 0 9 5] ^JiibTs Jil^gBT-^U^Ma 

iwi»-e<Du#=sa«a*Ji7 2, 7 4©igss<*£4. 5 

[ 0 0 9 6] ^©*JIS»1BK: Ailtt, JR^MWWBfciSW 

au?iia*i7 2, 7 4©ai#«!<jBj«*tia^i: 

[0 0 9 7] «t*, ±IB'*SIBBfflTftt, U^^a^3i^ 
#s JR^Wfc* 
1. 6//mi:b, ^^iBS5T?tt«* 3 . 7/zmhbT 

(Si eommmm) *%^(7)Si 6©*sfi^as 

{C^JpSKEJB/^-MOSFETtCov^mW-rSo El 
2 OfcfcS 1 6©HflBJBffi{C«fcS«JB^7— MOSFE 
T6DJR?«iaS^-r»fffiHT-»»}, H 1 8 i: n— «^fc 



I 



43H2002-100772 



(i, H-»#*f*LT»l^«lJB*«*U zzx\±m 

tt!8P»#»<*:ofcU*S«JSta:'oTV^S. 
[0 0 9 8] EVt>. 02 0IC^-rJ;-5^, FW>Bi: 
LT0n+SS/U3>«ft6 0OSItlt % TScDn- 
IKU7M6 l'#a:^*^ir;vj««tJ:!)»«* 

T#j©a«>a^/i 6 2 jWffjgmiH-c;* b ^ -r rttcj^« 

Stit^i. mjf3Tg©il^3i^a 6 2**MMB-n- 
SKU7 b«6 l±CHt, *SOn-IKij7M6 3 
MMBnHBKU? b»6 1 fcHMCHMtS tU iiufB* 
g©n-IMJ7H6 3CDSiBCIt +t'J74h7 

&»■ 6 4 ffHrjeBHK?;* h^-f ^ttt»«*hT^ 
£<, Pitt tlx HiffB±ffl©Sfc&«WB 6 4*^tPHuian- 

3±fctt, ±HB©n-M FU7M65 
#«J«**L*. £-*i#>&^Jf 6 2, 6 4(i, ^ffttK 

[0 0 9 9] HUiE_hl8©n — §S KU7 M6 5® 

an^tix «»©p-fiwe 1 1»6 6#a««^js«c 

M^n, SP-Iwe 1 116 6®IIi:lt n+£i 
V-*«6 7*«lR»K:lt«[»J«*nTV^». IWBP- 

^we n/i6 eawtatan+fflv— 7*6Uia 

iwell!6 5SVSrfBn+S'V-^»6 7tS5ffl 
«Lt»Ctt, y-M6«K6 8*^Lty-M16 9# 
JgJSKSftT^*. i!BP-Swelll6 6M 

irffin+fiv— ^ae 7±tu±, muommcDziyzz 

n-iF'J7 bJ16 1 kfi»«oaBtli, g§l©£S 

ffifcb"r©Ki/^r>«a7 i#j&/££*itv^o 

[oioo] ^ut, z<Dmmm>m~e&, u?na» 

JB*^^9-M0SFET««©* : FaS«Jt'r-*:<, IR? 
^MS3i<^S8 2, 8 4#S<fci&g;ftTl^o 0 2 0£ 

lc*5ttSBulB±a©n-SKU 7M6 5©SBfc:«±* 
*f— F U >^tbt©P-Swe 1 1J|6 6 b, 66c 
IfiB&StlXiSt)* iufBP-Siwe 1 IS 6 6 b, 6 6 
c©TCDHuffin-SKU7 bJI6 1, 6 3©Sffifc:tt, 
HulBM^giJOU^Sfflii^Jie 2, 6 4fcI&SM© 

^ftfliffltiatoasn&u^asffia^ji 8 2, 8 4», 
□«* s »<*^fcu*s«ijsk:a-3Tv>«. ^©ffeor^ 
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i«> -0JhLT, U?Saa*I8 2 > 8 4lt *GD 
j&&©i!§# 2 >c/mT-|BPgI5CDi|i^ 1 //mfcJB/SbT^ 

[0 10 1] d(D*JfiBSSt:<tix«, S^JftiBBSoSto 
ii*W18 2, 8 4rt£ b7y^tifctir 'J7#n-S 
HV7M63, 6 5Kl»tfJt<fciK *©&»±IBIS 

1 4©HJIBBS8 4:PI«K:, »*ffl©WJE*jR?»fc|ii|& 

(mi ipmmm) ^mmmi 7ommmm 

2 1(t B 1 7©mEJgSSt^toS«^9-M0SF 

[0 1 0 2] iPt>, 0 2 lfc^-Tcfcat:, FWVJii: 

lh M J7 bB9 l#j.^**^^;i/fi8St: < t DJfcjUE* 

U7* b^^r-rsfc«>©»fHU*«ig**o«i»<H© 
T$J©Stf)ii^Jl 9 2 #ffi5£Wfire;* b 5 -f ^ttlcflM 
^tiTV^So BulBTfS©S#>&*Wl 9 2*^t?Hui3n- 
IKU7M9 l±Ctiu 4«fiB6Dn-SKU7 ha 9 3 
^WIBn-SHy^hJiS 1 hH«fc*«*ti, mjfB* 
ISCn-IHU 7M9 acDgffitcBu U74b7 

-2) o 

[0103] pane, miz±m<DM*bTkfrm 9 4 *^t? 

HufBn-SF >J 7 bJf 9 3±fctt, ±8©n-iKiJ7 
bB9 5#ffi^£tl£o #Sa»I9 2, 9 4lt V^f 

[0 10 4] HuIB±S©n-SFU 7 hJ19 5© 

sffictt, itop-swe i iji9 6#m$im\z&m 

m&Ztl, SP-IwellI9 6©aiUt n+M 
V-^I9 7#»«Wfctttt»«*ftT^a. SufBP- 
iwell!9 6S^BuIBn+MV-^iI9 7^?>mjg3 
n-IKU7H9 5*^LT0^ft©flh*©fflffBP- 
iwe 1 1B9 6XWiuffin+S!V-;*JB9 7tiM^>M 
»±Kltt, ^-h«S^M9 8*^bT^~baiS9 9i)5 

JgjK*ilTV>So $fe> HUHBP-Mwe 1 1J19 6W 
SMBn+fflV-*Ji9 7±Ctt, *6Ji»a^CDn>^^ 

h ^-;i/S^bti 2 ©iiih it© v-^ag l o 

On»IKV7M9 1 fcfi»«JO«fflttt, 
ttfi'k LTO KW >««S1 0 l&Wtf&ZtlX^Zo 
[0 10 5]^bT, Z<D$Zffi&mT*&, #RCDn-K 
U7M9 1, 9 3 £JI#)ii£ftfcU^Mffl&}i^«9 

2, 9 4«\ wm<Dmm*m®(Dmm}cit'<xm<B!$, 
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Jp£0. l/zmClffMLTl^o 
[0 10 6] d©*JBB«fcJ:ii«x S*J1 

Jf ©JP*-eife$afc», U$ia»a*i 9 2 , 9 4© 

pmcd a £jp < f * z t c «t d wsgp c a 

<5 o 

(Si 8<D&mmm) km. m^7h^m(Dmm^mi^ 

#'J>ft<ftD, ffiK^JfiDbTbSoo n-SFU7f 
#0ffi^#jg<ftsk, >aa*i»< ft 

& o 

[0 10 7] «»a»*CSl$il&n-Ib'iJ 

aa»jiiHi±©MHffjcsitffii-rs 0 ^-t% a^a^ 

B©i*£ HfcKy^d©*fclBI«dfcCDJi:* 

Ron oc h x d/g = A 

i:ft!K #>«lattACJtfl»J-ra 0 
[0 10 8]B2 2lt A£#raU^®«&*Ji#- 
Sffl^iiStl^MOS FE T(D*>Uiji%:Mffi& 

S5^x 2. 5/zm, JP£(40. 2>tzmi:U n-IF'J 

y hm<D p-7«a 5xi oi4 Cm -3^ufco 

[0 10 9] 0 2 2*6*SJ:-5K:, *>ffiin;tt, Ate 
6, * > ffiirCCD tg Jd * t» *K 

ft V^3fc0>M OSFET^ K^ft * > JSK k ft £ A <D<I 
(4, 13. 2 kft&o 
[0 110] £<Dffii^T£ft££5ftSto&<fr/i£S& 

a^3. ojuTkfts«tdftaa^ji*s»aA,«»'& 
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ISMt[5it)a^«?* s ^fi 1 -rs«l:'5K:ftS&» > 
0 D t A « ttifctfiB * T ff < ft tott fe £ o 
[0 1 1 1] CCD^JEJBSStctntt, i£fc£it^T;*> 

ffilfi<DffiV>MO S F E T*$Sfcta!8tT-&S. 
(ft 1 9 (Dm&BWt) U*ffi«&*Ji#SttastlfcM 
OSFET(DJJi?IJjEt4> Mtojk»mtZh?y7 t 2tl& 

asusa* u^asia»ji»*i«<z)flEffl.i:fflsiafcjBj5R*n 

'JtffilU JElBlcJpfcaflJBEtt— «ft®7?x ■•7Rcd^ 

«kft«©Tfx J6ffl£ h7y^tL5f? 

-tfn^ftSo 

[0 112] £ftJ;!K U^Saii^BfjJS^ff^^ti 

©l/2fc:J£0JU «IScoiB*fc:S*JIttJBJ5E*n5CD 
^W-TSi:2«i:ftS©T% iS*fc:Jt«|"rSo £o 

[0 113] -ebT, u^Ma^a^iiT- 

^?>, U*Sffiii*Jl©i(iWi:jS$H©ffii:b:y^di: 
VB oc (W+H) /d = B 

[o 1 1 4] 0 2 3(4, Btufcj-rsu^saa^jitf- 

SS«)ii*tlfeMO S F E ?<DffiB.*mm & t) 
**^*To "T*Uu tyf*4, 6, 8/zmk^fb^ 
-frfeig^?:^-ro Sfe> U^MfflJi^BcDiS^, 2. 5 
/zm, Jp£(40. 2//mi:U K U 7 hf§<D ^Sfi 
(±5x1 0i4cm-3hlfeo 

[0115] 02 3 ? Mffi^B(Cit^Jb 

TiiiPbTv^So fit, B£fl3v^;i£:(::<£!K Bffi 
(4tf ^5 : '(cffi^bftv^o «PW«*«t»)»BE©fiT**« 
*>!K aa*»4S»a*ftV^*OM0SFETi:|pI 
^ftBJEiiftSBcofitt, 0. 3hft^ 0 CCDflJU±£: 
ft^ctoftU^SSii^S^S^iitfCh^ct 

[0116] ^bts B*o. 5jia±k-rakx u^m 

IRkftt), »£E*«fift-rscDTN B*0. 5«±k1-a 

[0 117] ^o*JIBBJBt:«tn«, '&&lzlt^X*> 
ffi^^[(D{g;V^MO S F E T *SS(CStf-e^So 



t 



f 
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•£\ *©U*ffl«a»JieD»ttt:j:?»*>aifti:B£E*« 

fWfftSSA (=Hd/g) tB ( = (W+H) / 

[0118] IP*., AS13. 2mTh-rs:i fcfc£>) 
# >Stn;£(&Jfc©M OSFET^bTJfSClh *s qJI6T- 

fctK B£0. 3W±ht-£ChT-lt£E£t&£©MOS 

F E T X 0 ±lf S £ tifiX 1 So 

[0 119] zamjsmz-rztT', *>tm>/mj£<D 

SFET®#>»Jft/»E«DS iRJMfc TSt-g^tl 
Ron=8. 3 3x1 0-9 Vb 2 - 5 Qcm2 

[0 12 0] U*S«&***HiS»&^»^0al- 
>fflft/WflE hV-K#7 cD^W^m i:Sii^@2 

[0121)02 4 ct5W6fr«:«fcdfcx -JfS#a^ 

£«> *<Z)«BBtt* 2.5 ^ A 

^4. 5,7?fcp. Q. 5 g B ^ 1 T*fc£o 

fit, U^fflaa*JB*^jBa»ato^i:t:J:D!lk: 

[0122] ^©^Bfijeffitctntts ^jctt-vta-v 
jsaott^Mos f e T«s»tc»§i-esa. 

[0 12 3] W±*»WcD»tBBJB*»WU&#, #18 
WfcJU ±l3*»BJBfc:IS«*ns*CD-ett*:'<, ^cd^ 

±ia*js»JBTftt, s&«wbh\ mitm (s io 2 ) -e 

JBfltbfetf. SfbB (Si 3 N 4 ) T-sb£<, gHb 
afc*«©tt«»£|R6"*\ S i C*©«7-f.H^> 

[0 12 4] JBC *f5WI4, S/U3> (S i) £fflV>> 
&**<t*FfcRe>-J\ S i C*©<b^ft*#ftfc*^ 
T&?SfflT-§6o «rt, GaAs^GaN^lt Al 
A s ^ A 1 wm(D^> * :/CDj£v^#fr4ffl&«fc 

[0 12 5]SCi&, *SBWli> ±ifi©*flfi«JB(D^ 
y-HK^^-MOSFETlCl^^ 
h^y-MOSFETT-*jg^pJflT*fe!9> M 
SBD. SIT, IG-BT^tDSR^CtafflRltl-T? 

[0 1 2 6] MfcSfc, U*SSH&cWi«\ ftttWn 

[0 12 7] 
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[0 12 8] *fe. *%ra©S*ffl^#^S©S!ig* 

[0129] WC 4 *$gHJ§©^ 1 ©&$ (M$g l ) t 
©±8?MPffi8l£'h£< ltb7frife+tiJriJS 

<5 o 

[0 13 0] Hid, »3©SgBJl (R^4) (CfctUJ, 

u » j&^ji * a » at? c h t «t t) {s^- > ffija £ ^ 
- f tzmvmffi {.tzwmr-mmfcT s c 1 1 j: 5 , m 

i&x-i v^f-yv*. l^yyxmmtzz.t&xgz. 

[0 13 1] m4<D?tm (M&9 9) ©$PJ§ 

[0 13 2] ICife, ^5©%W iffisRmi 3) tc«t 

tuts, u^Maajiayjirtc^iigii^frsatoa^ 

v^mM&jhfrm&ffim^Bmx'gz. miz, n/>? 
f u 7 be©^s<±¥ai:^ t) , ^fifbsaa^BST- 

[0 13 3] MtrSfe, i6ffl^ 7) (C«fc 

tl«, U$IlS)ii»lli, SjR, fKliglffl-f* 
>?iAS'O f T--;KC«fc D hU >^-F*iSM(C»-dT F 'J 
7 hM4>£ff£f££*i£fc«>, ±JBF'J7 hJl'fflBfcfiKf 

^^^ Lv>u*Mffijt©a»ji^Ji* j fa#{cjf^T-^ 

■2) o 

[0134] mKDftw (m&mi 8) #s 

S9ffl%i (HS5J120) C«tn«, XTJMHBlCft^ 
FU7 bJSrt©S#S^9JTSC:fc*ST-tx 



>» • 



1^112002-100772 



[0 13 5] SCSfc, ft 1 0©3BfE (m#m2 1) Jb 
II 1 4 ffl^BS (if^J®2 4) ©#8UBC«fc;tx« x *>ffi 
StWffiVMVIO S F E T ^gSJcSfK- 

[0 1 ] KftWcom 1 <D*«»IBfc«a«BB^7— MO 
S F E T©jfmffi§©Krffl0T-ifc£. 
[0 2] *#$©& l©HliJKffitc:«5raPS?©F , 3«'s 

eoia»)aiLcj:5WEB±©9HMS**3sriaTf»*. 

[0 3] ##P£©lg l©|^^ic&SBln9SfflJefc<fc 

[04] frmwom 2<Dmmmmizmz>mB^v-Mo 
s f e -rcom^mmoimmmr- 

[0 5] *%W©ft2©SISE^SSC«S«^^'7-MO 
S F E T©U*M»*^JES-r5SSigXg%^T»rM0T- 

$) Z> o 

[0 6] *»WOJB3©SBl6^»fc«4||E»^7— MO 
SFET©m?^ii®»rffi0T-$)So 
[0 7] WBBI©»3ffl*aijKJIBC«a|R^»7— MO 

[El 8] *«W©^4©^BS8tfiRS«JB^ , 7--MO 
S F E T©j*^*it©KBBI'T?*3. 

[09] *«W©^5©^jBB»SBJC«S«^9— MO 
S F E TCDjR^KIJicWfBBI* J:V¥ffliaT*a. 

[II 0] *«W©^6(Z)^lEJBlBfc:«Stt^^«7— M 
O S F E TO^^ffijgC0BfffiSlT*fcSo 

[0 11] *»W©*7<0*a^JBfc«5«aK^7— M 
O S F E T©3H?*iS(0»faia* J:V¥fflHlT?**. 

[012] *»W©»8©*MBBJBK:«a«JB/t«7— M 
O S F E TCD^«ig©BfH0T*feSo 

[0 13] *»W©ai9(Z)SIJIB«JIBfc«aiK^ti7-M 

o s f ET\ztet&ztiziJ¥Mtemm<D¥mji*-->* 

[014] o&mmmmiz&zmBsiv- 
mo s f e t \£mm£ftzv¥mmmm<D¥ffisi*--> 

[015] *&w(Dmi ocDmmmic&zffiMw- 

MOSFET©I?ffiil0BrI@T*fe^o 
[0 16] *«l|lj<Z)« 1 lO*flfi»»fc«SHE«^9- 
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MO S F E TOBJS^aft^-rxSBffflBI-e »s. 
[0 17] #SgfEcDgIl 2CD^S6BS8^SIK}B^ I 7- 

mo s f e TcD«a*»*^-rxa»fffiiaT*4o 

[0 18] *ftW<Dm 1 3©*^«fc«a«BB^»7-- 
MOSF ET©*^*S©WWHT?»a. 

[019] *%^cd^1 4©*JS»JBK:«aiBB^9- 
MOSFE T(D*?«JS©WffiHTf *S. 

[02 0] 1 5®Saii*fflk:«SllEJB^r7 — 

mosfe T<Dm*m)ik<Dmffimx-&z>o 

[02 1] *»W©l|l-6(Z)*«Hg«K:fliaiBB^!7— 
MO S F E T©^«jg©^®0T-&£o 
[02 2] *«0^| 1 7©miHBJBfc*S«JB^7 — 

m o s f e t (Dmrnxm^wiwr % fc k>©ht? <& s . 

[02 3] *&W<Dm 1 8CD*HHB«fc«a|BB^^ — 
MOSFE TcZ)ig^ffi$:i»^-r^fe«)©0T*$)So 

[02 4] #2£W©!Bl 9©*«BBaK:«SIIE»^7 — 
MOSFET©«»*a*KBB-r*fc»CDB-e»«. 

[025] b»rtcaia6a**tfcu*fflj6«4b* 
fts;t9-Mos f e t (Dfe&m&m^m&cDffimm 

[02 6] S£*fi»|©^C7— MOSFE TCDSig^S*^ 

1, 1 1, 4 0, 6 0, 9 0 — n + 3/ U 

2, 1 2, 4 1, 4 3, 4 5. 6 1, 6 3, 6 5. 9 

1 , 93, 95, 201, 2 0 7-n-SH U 7 bJl 

3, 1 3, 4 6, 6 6, 9 6-p-IwellI (12 

• 4, 1 4, 4 7, 6 7, 9 (Sg 3 ¥ 

5, 1 5, 4 8, 6 8, 9 

6, 1 6, 4 9, 6 9, 9 9-y-b«ffi 

7, 17, 29, 50, 70. 1 0 (I 

2 o^mm) 

8, 1 8, 2 4, 2 7, 4 2. 4 4. 6 2, 6 4. 7 
2. 74, 82, 84, 92, 94 -ffla^f (Kfb 

19, 5 1, 7 1, 10 1-Kl"f>Sa(SlO±t 
fii) 

2 0—^ l©^>U^>li 
2 1, 2 0 2-IB lCDBftJi 
2 2, 2 0"5-S2fiDBft* 

2 5, 2 8, 5 2-*U^U3> 

3 0— K« 

5 3-S lCD$/'Jn>KfbJi 

5 3 a-»^U:i>®fbJI>^* — > 

5 5, 2 0 3, 2 0 6-L/^7h;^-> 

5 6. 2 0 4-* (M/>f) 
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